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Amen dments to the Claim* 

1 . (Currently Amended) A circuit structure comprising: 
a semiconductor layer; 

an oxide layer formed on said semiconductor layer, said oxide layer having a 
substantially uniform thickness; 

a gate structure formed cm a portion of said oxide layer and having first and second 
leading edges; and 

a first overlap region or the oxide layer located only beneath said gate structure and 
adjacent said first leading edge and inward of said second leading edge, and a second overlap 
regio11 ga PP^'HE nil remaining , portions o f the oxide layer located on^«neath said gate 
structure, said second «yr*\*r> region havine first and secon d sides, said first , jfr , ^ —a 
adjacent said first overlap region and. said second «M« h,i Hf > „ H second leading edge, 

said first overlap reejon having a predetermined ion implant concentration higher than in said 
second overlap region and all remaining oxide layer portions extending outwardly from both said 
first and second leading edges of said gate structure, saidprerietermined implant concentration 
being sufficient to increase the electrical gate oxide thickness in said overlap region. 

2. (Original) The circuit structure acr-ording to claim 1 , wherein said predetermined ion implant 
concentration is about IE18 atoms per cubic centimeter of fluorine. 



3. (Currently Amended) A circuit structure comprising: 
a semiconductor layer; 
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a source region and a drain region in said semiconductor layer which arr lightly doped 
with a first crmdhtrtivity-type dopant; 

a channel region located between said source/drain regions; 

a gate oxide layer located on a *urfaex of said channel region, said gate oxide layer 
having a substantially uniform thickness; and 

a gate electrode located on a portion of - s aid gate oxide bvrr above said channel r^ fo, 
wherein ^portions of said gate oxide layer located only under said pate rirrrmrift in rlnd^ a 
first overlap region and a second overlap repior, 1 Raid first over Up region is v dttch i'n nnty 
bciiDath oo i d gat e elcotfod B inwd of said source region and adjacent said drain reaocLsaid wi 
arsecond overly region include aTl remaining por tions of said pate oxide laver un der gqj d gate 
electrode and has first a nd sec ond sides, said fi rst side is adj a cent said source T^ on ****** 
second side is wh i ch is only beneath ooid gate o le rtrwk m ^adjaccnt said first overlap re»on-a*d 
noid roorce rogion, said first overlap region having an ion implant concentration higher than in 
said second overlap region and all remaining portions of said oxide layer extending outwardly 
from both sides of the gate electrode, which is effective to lower the surfece electrical field in 
said overlap region. 



4. (Original) The circuit structure according to claim 3, whereb said ion implant concentration is 
about 1E18 atoms per cubic centimeter of fluorine. 



5. (Original) The circuit structure according to claim 3, wherein said source region and said drain 
region are heavily doped with a second conductivity dopant 
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S. (.Previously presented) The circuit structure according to claim 3. further including a pair of 
spacers adjacent aaiH gate electrode. 

7. (Original) The circuit structure according to claim 3, wherein said gate electrode is comprised 
ofpolysilicon. 

8. (Origin*!) The circuit structure according to claim 3, wherein said gate derWc is a gate 
stack. 

9. (Original) The circuit structure according to claim 3 S wherein said gate electrode is comprised 
of a layer of polymlicon, and one or more additional layers selected ftam the group consisting of 
metals, metal alloys, highly doped polyaihcoru silicides> andpnlyridcs (polysilicontoetal sfficide 
stacks). 



10. (Previously presented) The circuit structure according to claim 3, wherein said gate electrode 
is comprised of a layer of polygijicon, a layer of titanium nitride deposited on aaid polyailicon 
layer, and a layer of tungsten deposited on said titanium nitride layer. 

1 1. (Previously presented) The circuit Structure according to claim 3, further including a pair of 
conductive studs and an interlevel dielectric layer provided on said semiconductor layer, said 
interJevel dielectric layer have a pair of through-holes, each accommodating one of each said 
pair of conductive studs, and one of each said pair of conductive studs contacting one of each 
said sourcs/drain regions. 
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12. (Currently Amended) A circuit structure comprising: 
a semiconductor layer; 

a first dopant-type MOS transistor is situated on said semiconductor layer having: 

a source region and a drain region in said semiconductor layer which arc doped 

with a first conduotivity-typc dopant; 

a channel region located between said sowr/drain regions; 

a gate oxide layer located on a surface of said r.H^nd region, said gate oxide 

layer having a substantially uniform thickness; 

a gate electrode located on a portiofr oteaid gate oxide layer above said channrl 
region, wherein Apportions of said gate oxide layer located only under mA j£rt**}et*r*fo 
includes a first overlap region and a second rwerlap repion | said first overlap rep jnn «hirf^ 
fc nnly h a noath oaid gate oleotrodo i nward of said source region and adjacent said drain region, said 
a»d*seeond overlap region includes all remaining nmtittm nf said gate oxide layer under said 
fftfn electrode and has first ami second Aid es, sai d first aide is w hi r h in nnly Wntn ™ih C n T n 
eleetrode and adjacent said first overlap region and said sec ond side is td\^i soi^c 
region, said first overlap rcgirm having an ion implant concentration higher than in said second 
overlap region and all remaining portions of said gate oxide layer extendinn outwardly from both 
Sides of the gate electrode, which is effective to Jow*r the surface electrical field in said overlap 
region; and, 

a second-type dopant MOS transistor which is complementary to said first dopant-type 
MOS transistor, said second-type dopant MOS transistor is situated on said $cnric<whir,tor layer 
and includes a second gate oxide layer, two complementary source/drain regions which are 
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doped with a second conductivity-type dopant, and a rnmplrmaitary gate electrode located on 
said second gate oxide layer. 

1 3. (Original) The circuit structure according to claim 12, wherein said ion implant concentration 
is about 1E18 atoms per cubic centimeter of fluorine. 

14. (Previously presented) The circuit structure avoiding to claim 12, wherein a portion of eaid 
second gate oxide layer which is beneath said complimentary gate ckctjude and adjacent said 
complimentary drain region, and which defines a second overlap region, bavrng an ion implant 
concentration which is effective to lower the surface electrical field in Mid second overlap 
region. 

Claims 15-44 (Canceled), 

45. (Currently Amended) A circuit struoture comprising: 

a semiconductor layer having a source region, a drain region, and a channel region 
located between said source/drain regions; 

a gate oxide layer located at least cm a surface of said channel region, said gate oxide 
layer having a substantially uniform thickness; and 

a gate electrode located on a portion of said gate nxirte laye r above said channel rap ing 
wherein the portion of said gate oxide layer located only beneath said g*tr electrode has first and 
second port fans, said first portion is adjacent said drain re gion, sai d second portion emnpri«»s all 
remaining portions of said gate ox ide layer located under said eate electrode and haa first a^ d 
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second sides, said fir st side is adjac ent said first portion and said gerund side is adjacent said 
source region, and said first portion has a higher ion implant concentration flum in said second 
portion and all remaining portions of said gate oxide layer extending outwardly from both sides 
of said gate elerhDde. 

46. (Previously Presented) The circuit structure awarding to claim 45, wherein said ion implant 
concentration i$ about 1EIS atoms per cubic centimeter of fluorine. 

47. (Currently Amended) A circuit structure comprising: 

a semiconductor layer having a pair of field isolation regions and a channel region, said 
channel region is located between said pair of field isolation regions; 

a gate oxide layer located at least rm a surface of said channel region, said gate oxide 
layer having a substantially uniform thickness; and 

a gate electrode located on said gate oxide lave r above said channel rRp inn wherein 
pnTti^Tysofsaid gate oxide layer located only beneath said gate electrode mcIndcW mg*. first 
portion and a second portion, said first portion is adjacent a first one of said pa ir of field isolation 
regions, said second portion e nnwisfls all remaining portions of said gate o xide lave r under said 
Meelectrode and has first and second sides, sa id first side is adjacent said first portio n and omA 
second side is adja cent a second one of said pair nf ifaM isdatian regions, and said first p ortion 
hasiwrfag* higher ion implant concentration than in said second portion and all reinaining 
portirnui of said gate oxide layer between said pair of field isolation regions. 
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48. (Previously Presented) The circuit structure according to claim 47 wherein said ion implant 
concentration is about 1E1 5 atoms per cubic centimeter of fluorine. 

49. (Previously Presented) The circuit structure according to claim 47 wherein said 
semiconductor layer further comprises a source region and a drain region, and said first portion is 
adjacent said drain region. 

50. (Previously Presented) The circuit structure according to claim 47, further comprising a pair 
of spacers adjacent said gate electrode. 

51. (Previously Presented) The circuit structure according to claim 47, wherein said gate 
electrode is comprised of polysilicon. 

52. (Previously Presented) The circuit structure according to claim 47, wherein said gate 
electrode is a gate stack. 

53. (Previously Presented) The circuit structure according to claim 47, wherein &aid gate 
electrode is comprised of a layer of palysilicon, and one or more additional layers selected from 
the sroup consisting of metals, metal alloys, highly doped polysilicon, siUcides, and polycides 
(polysilicon/metal eilicide stacks). 
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54 . (Previously Presented) The circuit structure according to claim 47, wherein said gate 
electrode is comprised of a layer of porysilicon, a layer of titanium nitride deposited cm said 
polysilicon layer, and a layer of tungsten deposited on said titanium nitride layer. 

55. (Previously Presented) The circuit structure according to claim 47, wherein said oxide layer 
extends between said pair of field isolati on regions. 

56. (Previously presented) The circuit structure according to claim 3. wherein said source region 
and said drain region each have a first dopant and a second dopant, said second dopant extending 
deeper into said semiconductor layer than said first dopant 

57. (Previously presented) The circuit structure! according to claim 47, further comprising an 
interlevel dielectric layer provided on said semicrmductive layer, said interlevel dielectric layer 
having a through-hole accommodating a conductive stud, wherein said Remicrmrluctor layer 
further comprises a drain region adjacent said first portion, and wherein said conductive stud 
contacts said drain region. 
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